damage to bacteria is interruption of DNA synthesis during the early postirradiation period (for a review, see reference 7) . So far, however, there have been no experimental data which would show whether one or more of the bacterial gene products plays an active role in the setup of this stoppage. Therefore, in the present paper we analyze the effects of various genetic backgrounds on DNA synthesis kinetics in UV-irradiated Escherichia coli cells.
To determine DNA synthesis kinetics in UVirradiated recA+ cells, i.e., in the presence of the functional recA gene product, wild-type, uvrA, and recB strains were used (their genetic characteristics are listed in Table 1 ). Within the range of biologically significant doses, all these strains showed essentially the same kinetics of post-UV DNA synthesis (which is generally seen with the wild-type cells; see reference 7). At the beginning of post-UV incubation, DNA synthesis was severely depressed or completely blocked. However, after a lag, it resumed and proceeded at a rate which, below a certain "critical" dose, was equal to that of the unirradiated control. The results obtained with recB cells exposed to 7.5 J/m2 exemplify this type of DNA synthesis kinetics (Fig. 1) . Similar results were also obtained with uvrA cells after 1.5 J/m2 (data not shown; see reference 5) and with the wild-type strain after 90 J/m2 (data not shown).
Each of these strains was irradiated with a UV dose leaving approximately 10% survivors. After higher fluences, i.e., at lower survival levels, the rate of DNA synthesis was not restored to the normal value. This means that each of the UV doses mentioned above is quite close to the critical dose for the corresponding bacterial strain.
"Reckless" DNA degradation in UV-irradiated recA bacteria (2) precludes the measurement of the true rate of DNA synthesis in exponentially growing recA cells. One possibility to circumvent this shortcoming is to use a strain carrying both recA and recB mutations. This double mutant shows a low level of UV-induced DNA breakdown characteristic of strains carrying recB alone (9) . On the other hand, the kinetics of post-UV synthesis in the recB mutant are the same as in the wild-type strain (see above). Any difference in DNA synthesis kinetics in the recA recB double mutant may be therefore ascribed to the absence of the functional recA gene product.
The results of experiments with recA recB bacteria are presented in Fig. 2 . In contrast to recA+ strains, UV radiation did not cause immediate inhibition of DNA synthesis in these cells. After a fluence of 0.5 J/m2, DNA synthesis continued at a rate characteristic of the unirradiated control for 30 to 40 min (Fig. 2a) ; even after a markedly higher fluence (1.5 J/m2), which causes an immediate and prolonged depression of DNA synthesis in a uvrA mutant, the normal rate of synthesis was maintained for about 20 min (Fig. 2b) . However, this rate was subsequently severely decreased so that the resulting DNA synthesis curve was entirely different from that obtained with recA+ cells.
Further support for the essential role of the recA gene product in post-UV synthesis comes from experiments with cells carrying the recA single mutation and irradiated in the stationary phase of growth. We have recently observed that these cells, upon suspension in fresh medium, degrade their DNA only after a delay of about x 108 cells per ml was reached. The culture was then spun, suspended in the original volume of 67 mM phosphate buffer, and exposed to the action of UV light. Conditions of UV irradiation were the same as described earlier (4). After UV irradiation, the cells were centrifuged, suspended in fresh medium (the composition ofthe medium was the same as that used before irradiation), and incubated at 30°C. To determinepost-UVDNA synthesis, incorporation ofradioactive adenine into cellular DNA was measured (see reference 6). At intervals, 0.25-to 0.5-ml samples were taken and mixed with the same volume of 1 N NaOH. RNA was hydrolyzed by incubating the samples at 30°C for 20 h. Thereafter the samples were chilled and neutralized by the addition of cold I N HCI. To precipitate "C-labeled adenine incorporated into DNA, cold trichloroacetic acid was added to a final concentration of5%. After 30 min at 0°C, each sample was filtered through a 2.5-cm-diameter filter (Millipore) which was pretreated with 50 pg of nonradioactive adenine. After washing with cold 5% trichloroacetic acid and drying in the bottom ofscintillation vials, scintillation fluid was added, and filters were counted in a scintillation spectrophotometer. The same procedure, omitting UV irradiation, was car-I-0. higher dose (2 J/m') does not exert its effect on DNA synthesis during the first 60 min of post-UV incubation (8) .
Our results show that post-UV DNA synthesis kinetics are profoundly changed in the absence of the functional recA gene product. This product appears to be required for inhibition of DNA synthesis after exposing the cells to physiological doses of UV light. Thus, like many recA-dependent processes, DNA synthesis inhibition may be included among "SOS" functions. SOS functions, the accurate action of which is extremely important to cell survival (10) , are expressed in a sequential way (8) . The inhibitory effect of the recA gene product might be, in fact, the first event in this sequence. Probably it enhances the efficiency of repair by allowing the ried out with the control culture. Symbols: 0, unirradiated control; 0, cells exposed to 7.5 J/m2 (9% survival on nutrient agar [3] ). and the other halfwas kept as control. The cells were then centrifuged again and suspended in fresh radioactive medium which was ofthe same composition as that used for overnight growth. At the times indicated, samples from the control (0) and irradiated culture (0) were taken for the determination of the amount of radioactivity incorporated into DNA. excision enzymes to act on the damaged DNA without concomitant interference with DNA replication and postreplication repair.
